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3 <110> APPLICANT: GELVIN, STANTON B. 

4 MYSORE, KIRANKUMAR S. 

5 WANG, KAN 

6 FRAME, BRONWYN R. 

8 <120> TITLE OF INVENTION: METHODS AND COMPOSITIONS FOR ENHANCED ' PLANT CELL 

9 TRANSFORMATION 

11 <130> FILE REFERENCE: 3220-94790 

13 <140> CURRENT APPLICATION NUMBER: 10/664,658 

14 <141> CURRENT FILING DATE: 2003-09-18 

16 <150> PRIOR APPLICATION NUMBER: 10/098,161 

17 <151> PRIOR FILING DATE: 2002-03-14 

19 <150> PRIOR APPLICATION NUMBER: PCT/US00/25260 

20 <151> PRIOR FILING DATE: 2000-09-14 

22 <150> PRIOR APPLICATION NUMBER: 09/661,960 

23 <151> PRIOR FILING DATE: 2000-09-14 

25 <150> PRIOR APPLICATION NUMBER: 60/154,158 

26 <151> PRIOR FILING DATE: 1999-09-15 
28 <160> NUMBER OF SEQ ID NOS : 40 
30 <170> SOFTWARE: Patentln Ver. 3.3 

32 <210> SEQ ID NO: 1 

33 <211> LENGTH: 1684 

34 <212> TYPE: DNA 

35 <213> ORGANISM: Arabidopsis thaliana 
3 7 <400> SEQUENCE: 1 

3 8 tcaaaaggaa agacattaaa ttagaaattg aattttgaaa 

39 ttcttctggg ttacccagtt ttgccctaaa acctaaaacc 

40 cacaccacat tgactggtct gccccaatct agctatgata 

41 ttggatccat aaatattgaa atagatttgg tgaacacaaa 

42 ctttcatgca tgttcttttt ctcactttaa catttttata 

43 caacgttatt tatatgatta gtaattcatc aaatttatat 

44 gttgttcaat aaaaatatga acaacacaat agaattagta 

45 ttttcttcgc tggggtttgg tgggcgagtt ctaaacccat 

46 aaactcaatt cgatttgttc agcgttccaa gcccataata 

47 taaattgagg tttatatgga aaatttggaa attccctcgt 

48 actgcaaaag ttcaagcggt gggagaaaaa acttcagatc 

49 aatcaacggt ttaaacctct tcgatccgcg tactctattc 

50 tcctccacat atataacaac aatcagattt ctctctgtta 

51 cgattttttt gcgctctttg tgggttgttg ttgttgaaaa 

52 cttggatccg gtggggcgaa gaaagctaca tctcggagta 

53 ccggtgggtc gtatcgctcg tttcttaaaa gccggtaaat 

54 ggtgctccgg tttatctcgc cgccgttctc gaatatttgg 

55 cgtcttttct ctctttccca ttccgtttcc gatcttattc 

56 gatcgattac gaatctaggg ttcttacatt ttccgaattt 



catgttgata gatcatgtcc 60 
aacaggacca tcatttcgac 12 0 
tatcttaatt tccgtatgac 180 
ttactcttaa aacttcttct 240 
tagtgacatt tttagtaatc 300 
agtgataaaa ttccacaatg 3 60 
aaagtgacta tgttaaatca 42 0 
aagcggccca tttacttcgt 480 
ttattttcaa gggcataaaa 540 
ccagaagaaa ccaacaaaaa 600 
gtagccattc attaaattat 660 
cttatggtca aataacttaa 720 
atttcgtcaa gaaaaaaatt 780 
tggctggtcg tggaaaaact 840 
gcaaagccgg tcttcaattc 900 
acgccgaacg tgttggtgcc 960 
ccgccgaggt aaaattacat 1020 
gtctgactct gtttttgcgt 1080 
gacatgcaaa aattgaatta 1140 
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57 gattcgtgtt tgaattgaat tgttgtagtt ctgtaattga cctaattttg ggtttgttct 1200 

58 gattggttga tggtaatcga gatcatatga atcgttgtag ttttctcgca agattctaaa 1260 

59 tttttttcaa ttatggtaac caatttgatt tgagttgtta aagttctcaa atttggaaag 1320 

60 tttgatcatg aattgtgtgt tttgaatttg ttcaggttct tgaattagct ggaaacgcag 13 80 

61 caagagacaa caagaagaca cgtattgttc ctcgtcacat tcagcttgcg gtcagaaacg 1440 

62 atgaggagct aagcaagctt cttggagatg tgacgattgc taatggagga gtgatgccta 1500 

63 acatccacaa tctccttctc cctaagaagg ctggtgcttc aaagcctcag gaagattagg 1560 

64 tcttttaaca caatgatata gaacacgtct ctcttttgca tttttcagga tatattgtgg 1620 

65 tgtaaacaaa ttgacgctta gacaacttaa taacacattg cggacgtttt taatgtactg 1680 

66 aatt 1684 

69 <210> SEQ ID NO: 2 

70 <211> LENGTH: 638 

71 <212> TYPE: DNA 

72 <213> ORGANISM: Arabidopsis thaliana 

74 <400> SEQUENCE: 2 

75 taatttcgtc aagaaaaaaa ttcgattttt ttgcgctctt tgtgggttgt tgttgttgaa 60 

76 aatggctggt cgtggaaaaa ctcttggatc cggtggggcg aagaaagcta catctcggag 120 

77 tagcaaagcc ggtcttcaat tcccggtggg tcgtatcgct cgtttcttaa aagccggtaa 180 

78 atacgccgaa cgtgttggtg ccggtgctcc ggtttatctc gccgccgttc tcgaatattt 240 

79 ggccgccgag gttcttgaat tagctggaaa cgcagcaaga gacaacaaga agacacgtat 300 

80 tgttcctcgt cacattcagc ttgcggtcag aaacgatgag gagctaagca agcttcttgg 360 

81 agatgtgacg attgctaatg gaggagtgat gcctaacatc cacaatctcc ttctccctaa 420 

82 gaaggctggt gcttcaaagc ctcaggaaga ttaggtcttt taacacaatg atatagaaca 480 

83 cgtctctctt ttggctttag atctaataac ctaataacta gctagatgtt ttcacttttt 540 

84 gtatctttgc tttttttaat tcctttaggg atttgtttct ttccgtttct gtttcgacat 600 

85 gttgtttctg tttttgtgaa tatatgaaag tattttgc 638 
88 <210> SEQ ID NO: 3 

8 9 <211> LENGTH: 63 9 

90 <212> TYPE: DNA 

91 <213> ORGANISM: Arabidopsis thaliana 

93 <400> SEQUENCE: 3 

94 gagaaatttc tcagttacgc ttcatcctcc tctaagagat cttttttcta tcttgggtag 60 

95 tagagagaaa tggcgggtcg gggaaaacaa cttggatctg gtgcagcgaa gaagtctact 12 0 

96 tctcgtagta gcaaggctgg gcttcaattc cctgttggtc gtatcgctcg atttttgaaa 180 

97 gccggtaagt acgccgagcg tgttggtgcc ggagctccgg tctatctcgc cgccgttctt 240 

98 gaatacctcg ccgctgaggt acttgagctt gctgggaacg cagcgagaga caacaagaag 3 00 

99 acccgtatag ttccacgaca cattcagctt gctgtgagga atgatgagga gctaagcaag 360 

100 ttgcttggag atgtgacaat tgctaatgga ggagtgatgc ctaacatcca caatctcctt 420 

101 ctccccaaga aggctggttc atctaagcct actgaagaag attaggttca ttacgaagat 480 

102 agggaaagct ggaaactggt tgatatcaga taatgcttag gattgttttt tttttcattt 540 

103 gcttttcctc tgcagcaatg gaagctgtgt ggttgtacta gttgttaagg ttacctttgt 600 

104 ttcactttat gtgaatatat gaagaaattg ttctatttc 639 

107 <210> SEQ ID NO: 4 

108 <211> LENGTH: 801 

109 <212> TYPE: DNA 

110 <213> ORGANISM: Arabidopsis thaliana 

112 <400> SEQUENCE: 4 

113 aaatcactcc actcacaaaa tcctcagcca tctctaatca cattttacaa tcgcctcttc 60 

114 aaatttcccg ataaacaaaa aatgagttcc ggcgccggca gtggaacaac taaaggtggc 120 
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115 agaggaaagc caaaagctac aaagtccgtc tctcgatctt ctaaagctgg tcttcaattt 180 

116 cccgttggaa gaatcgctag attccttaaa gccggtaaat acgccgaacg tgttggtgcc 240 

117 ggtgctcccg tttatctctc cgccgttctc gaatacctcg ccgctgaggt attggagcta 300 

118 gctggaaatg cagcaagaga taacaagaag acacgtatcg taccacggca cattcagctt 360 

119 gcagtgagga acgatgaaga gcttagtaaa cttcttggaa gtgtaacaat tgctaatgga 420 

120 ggagttttgc ccaacattca tcagactctt ctcccatcaa aggttggaaa gaacaaaggc 480 

121 gatatcggat ctgcttctca agagttttaa ttttattttt tagcttgtaa catagacatg 540 

122 gctctctgtt ccacaatagt tttggtattt tcatgttact caaaaactgt gtttgcaaat 600 

123 ccagtaatga attcggtttg aagaagtgaa atagttaaat ttgatgtgtt gaaatagcgg 660 

124 attcaatggc ttcaatacaa gtgctaatag gtttggcttt agccatggtt tctgcaagtg 72 0 

125 agactcttgc ttctttgtga gaatgtaata atgagacagt gttggaaaca gcccatttga 780 

126 tatgagcctc cttttctgat t 801 

129 <210> SEQ ID NO: 5 

130 <211> LENGTH: 357 

131 <212> TYPE: DNA 

132 <213> ORGANISM: Arabidopsis thaliana 

134 <400> SEQUENCE: 5 

135 atggtgtgca acacgaatat actaaaagat gtgtcgacga agataagtgc ttttgaaaat 60 

136 gttcggatga ttatggtgga gggagagatg tttcaagtgg ctcgtattca caagcaactt 12 0 
13 7 aagaacagag tttctgcaca tagtagtgtt ggtgcgactg atgttgtcta catgacttca 180 
138 atccttgaat acctaactac agaggttctt cagttggccg aaaacactag caaagattta 240 
13 9 aaagtgaaga ggataactcc aaggcatttg cagttggcga tcagaggaga tgaagagctt 300 
140 gacacactca tcaaaggaac aattattgga ggaagtgtga tccctcacat ccactag 357 

143 <210> SEQ ID NO: 6 

144 <211> LENGTH: 73 9 

145 <212> TYPE: DNA 

146 <213> ORGANISM: Arabidopsis thaliana 

148 <400> SEQUENCE: 6 

149 catatagaga agagcaaaac cctaaagccc actcatcttc tcaattccca gatcatctac 60 

150 aatagtcatt tctcttcgat ttcttcaaac tctcatcaaa tcgtttatct gttctaaatt 120 

151 tcgaagaaga cgatgagtac aggcgcagga agcggaacaa ccaaaggtgg cagaggaaag 180 

152 ccaaaggcca ccaaatccgt ctctcgatca tctaaagccg gtcttcaatt ccccgtcgga 240 

153 agaatcgcta gattcctcaa atccggtaaa tacgccgagc gtgtcggtgc cggagctccg 300 

154 gtctatctct ccgctgttct cgagtacctc gccgccgagg tgttggagct ggcgggaaac 360 

155 gcagcaaggg ataacaagaa gacacgtata gtaccaagac acattcagct tgcagtgagg 420 

156 aacgatgaag agttaagcaa acttctggga agtgtgacga ttgcgaatgg aggagttttg 480 

157 ccaaatattc atcagactct tttgccatcc aaggttggca agaacaaagg agatattgga 540 

158 tctgcttctc aggagttctg aggttcttag acttcttagt tcagttctct tgtttggatt 600 

159 cggaacttgt aaaatagacc ctgatggtgt tttttgggga tcaaattagg ttttaaagct 660 

160 aagtatattt ggcttttgcc taagtatgtt taattagtga atgatatgat atttcggaac 720 

161 gaatcatgta tcaatggaa 739 

164 <210> SEQ ID NO: 7 

165 <211> LENGTH: 699 

166 <212> TYPE: DNA 

167 <213> ORGANISM: Arabidopsis thaliana 

169 <400> SEQUENCE: 7 

170 ttaaatcaca aatcttcaac ttccgatact ttcaatctct ctaaactctc aatttcagta 60 

171 atcgataacc gtagcaatgg aatccaccgg aaaagtgaag aaagctttcg gaggaagaaa 120 

172 accacctggt gccccaaaaa ccaaatcggt ttcgaaatcg atgaaagccg gtcttcaatt 180 
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173 cccagtggga agaatcactc gtttcctgaa gaaaggacga tacgctcaga gacttggtgg 240 

174 tggtgctccg gtttacatgg ccgccgttct tgaatacctc gccgcagaag ttctggagct 300 

175 tgctggtaac gctgcgagag ataacaagaa atcaaggata attccgaggc atcttcttct 360 

176 cgcgataagg aacgatgaag aattggggaa acttctgagt ggtgtcacaa tcgctcacgg 42 0 

177 tggtgttttg cctaacatca actctgttct attgcctaag aagtctgcca ctaaaccagc 480 

178 tgaagaaaag gctaccaaat caccagtcaa gtctccaaag aaagcttaat ctgctagagt 540 

179 tttcgttgct agtttgtgtt tgagctctgg tgaatgtaga aatttgaagc ttttggatct 600 

180 tagtttctat gtatttggtg atttagaatg ttgttcaaaa tccttttcct aatcataaga 660 

181 atttatgatc tatctattat acgcttcgtc taatctttt 699 

184 <210> SEQ ID NO: 8 

185 <211> LENGTH: 759 

186 <212> TYPE: DNA 

187 <213> ORGANISM: Arabidopsis thaliana 

189 <400> SEQUENCE: 8 

190 caaatcgtaa accgccacaa aaccgaaaaa aacactaatt gtgctttccc tttagattca 60 

191 tttgtatttt cttttggagc ttttgaacaa tggagtcatc acaagcaacg acgaagccaa 12 0 

192 cgagaggagc aggaggaagg aaaggtggag ataggaagaa gagtgttagt aaatctgtta 180 

193 aagctggtct tcaatttccc gttggtcgta tcgctcgtta cttgaagaaa ggtcggtacg 240 

194 ctctccgata cggttccggt gctccggttt acctcgccgc cgttctcgaa tacctagccg 3 00 

195 ccgaggtact tgagctagct gggaacgcag cgagagataa taagaagaac aggataaacc 360 

196 ctaggcatct atgtttagcg ataaggaacg atgaggaatt ggggagattg cttcatggag 42 0 

197 ttactattgc tagtggtggt gttcttccaa acattaatcc agttcttctt cctaagaaat 480 

198 caacagcttc ttcttctcaa gcggagaaag cttctgctac caaatctcct aagaaggctt 540 

199 gataaagaat agtatcgatg ttgctttttg gttatattcg gatcttagat gaagaagaag 600 

200 aagaagaaga aacaacttgt tttttgtttt agaggatttg tgtaggtatc tgaaatcttc 660 

201 ttctctttgt tttggtttgt cttatgtaaa aaccatggga agatgattat gtttgttaac 720 

202 gcaatttgta atggaaaata attaagttct gggattagt 759 

205 <210> SEQ ID NO: 9 

206 <211> LENGTH: 674 
2 07 <212> TYPE: DNA 

208 <213> ORGANISM: Arabidopsis thaliana 

210 <400> SEQUENCE: 9 

211 aattcgacgt ctctcttttg tctctgtatc gattttctcg ccgcgaattt cgaataggtt 60 

212 cttcaccata agcttgagat cttatttctc tactgttctt tgcttcttct ctatcgatat 120 

213 ggctggtaaa ggtgggaaag ggcttctagc tgcgaagacg acggcagcag ctgcaaacaa 180 

214 agacagtgtt aagaagaaat ccatctctcg ctcttctcgt gctggtattc agtttccagt 240 

21 5 gggtcgtatt catcgtcaac tcaagcaaag agtttcagca catggaagag ttggtgccac 3 00 

216 tgctgctgtt tacactgcat caattctaga atacttgact gctgaagtac tcgagttagc 360 

217 tggaaatgcg agcaaggatc tcaaagtgaa gagaattaca ccaagacatt tgcagcttgc 42 0 

218 aatcagagga gatgaggaac ttgacactct catcaaagga accattgcag gaggaggtgt 480 

219 gatccctcac atccacaagt cccttgtcaa caaagtcacc aaggattgag tttcgctctc 540 

220 tgagtcctaa gtctctatta tactatgtgc tcttttctag acgccctcat gtgtatatgg 600 

221 gttcattgta tctcttaggt ctctcgtttt agactcatac tcttgttatt ttgctaatgc 660 

222 ttacatgatt gagg 674 

225 <210> SEQ ID NO: 10 

226 <211> LENGTH: 726 

227 <212> TYPE: DNA 

228 <213> ORGANISM: Arabidopsis thaliana 
230 <400> SEQUENCE: 10 
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231 atcgggagac tcctcttcga gctcatcttc ttctctctct ttttatcttt ggttgtgcga 60 

232 tctcctttct ctttcaatct ccaaggattt tactgtgaga tatttggcgg gaaaatgtcg 12 0 

233 gggaaaggtg ctaaaggttt gattatgggg aaacccagcg gtagcgacaa ggataaggac 180 

234 aagaagaagc ctatcactcg ttcttctcga gctggtctcc agttcccagt tggtagggtg 240 

235 catcgtctgt taaagacaag gtccactgct catggaaggg ttggagcaac tgcagctgtt 300 

236 tacacagcag caatattgga gtatctgact gcagaagttt tggagttggc tggtaacgcc 360 

237 agcaaggact tgaaggtgaa acgtatctcg ccgaggcatt tgcagcttgc gattcgtgga 420 

238 gatgaggagc tcgatactct catcaaagga actatagctg gtggtggagt catccctcat 480 

239 atccacaaga gtctcatcaa caaatccgcc aaggaatagg acttttttag ttacccgctt 540 

240 tgttctgtgt tgcttttctg ttttctaaat gtttttaaga gttgttgttt gataagatgc 600 

241 tagagaagct ctttttagga tcgtttgcta ttgttcgttc gatcagcgta ctttgtgtta 660 

242 gagacgccag tcgatttatc tatctttaaa aatgtattcg aatgattatc caaaaaccat 72 0 

243 ttctga 726 

246 <210> SEQ ID NO: 11 

247 <211> LENGTH: 635 

248 <212> TYPE: DNA 

249 <213> ORGANISM: Arabidopsis thaliana 

251 <400> SEQUENCE: 11 

252 aacaacaaat tcgattctta taactgtttc cctctcatct ttacacaaaa gtattctaat 60 

253 cgatttcaat ggcgggtcgt ggtaaaacac tcggatctgg gtctgcgaag aaggcaacaa 120 

254 caagaagcag caaagccggt ctccaattcc ctgtgggtcg tatcgctcgt ttcttgaaga 180 

255 aaggcaaata cgccgaacgt gttggtgccg gagctccggt ttacttagcc gccgttctcg 240 

256 aatacctcgc cgctgaggta ttggaattgg ctggaaacgc agcgagggat aacaagaaga 300 

257 cgaggattgt tccaaggcat attcaattgg cggtgaggaa cgatgaagaa ttgagcaaat 360 

258 tgcttggaga tgtgactatt gctaatggag gtgtgatgcc taacattcac aatcttcttc 420 

259 ttcctaagaa gaccggtgct tccaagccat ctgctgaaga cgattgatta atcaaccaaa 480 

260 tccactctct tgtgtttttt gagtttttaa ggctttttaa gagtaattta gattagatct 540 

261 atggtgaaga aagaatctat cttctgtgtt ttttgaattg aattgaatgt tcatatgctt 600 

262 tcaatttctt atggaatcaa gattttaact tttct 635 

265 <210> SEQ ID NO: 12 

266 <211> LENGTH: 615 

267 <212> TYPE: DNA 

268 <213> ORGANISM: Arabidopsis thaliana 

270 <400> SEQUENCE: 12 

271 ccttttgcat tctctcgtcg tcgtctcaag atctagaaga aggaaacaac aatttcaaga 60 

272 gacatggcag gcaaaggtgg aaaaggactc gtagctgcga agacgatggc tgctaacaag 12 0 

273 gacaaagaca aggacaagaa gaaacccatc tctcgctctg ctcgtgctgg tattcagttt 180 

274 ccagttggac gaattcacag gcaactgaag acccgagtct cggcacatgg cagagttggt 240 

275 gccactgcag ccgtctacac agcttcaatc ctggagtatc tgacagcaga ggttcttgag 300 

276 ttggctggga atgcgagcaa ggatctcaaa gtgaagagga taacgccaag gcatctgcag 360 

277 ttggcgatta gaggagatga ggagctggac acactcatca agggaacgat tgctggaggt 42 0 

278 ggtgtgatcc ctcacatcca caagtctctc atcaacaaaa ccaccaagga gtgatgtgta 480 

279 gctttttatg gtgtttgtat ttctgtagtc ttggactcat tttcctttat ccttttctta 540 

280 gttctttgac tagtgttgac ctcttctgga catcctcagg tgtacattag ttaatttgaa 600 

281 ctctttaggt tcctt 615 

284 <210> SEQ ID NO: 13 

285 <211> LENGTH: 612 

286 <212> TYPE: DNA 

287 <213> ORGANISM: Arabidopsis thaliana 
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